INTRODUCTION
The Gulf of California has historically been considered as a warm-temperate biogeographic province distinct from the rest of the Pacific Ocean (Hubbs, 1960; Walker, 1960; Briggs, 1974) . Whereas the northern portion of the Gulf of California and corresponding latitudes along the outer coast of the Baja California peninsula are warm-temperate, semi-tropical conditions exist at the southern tip of the peninsula. This transition is associated with a sharp biogeographic boundary between Bahía Magdalena, Cabo San Lucas and La Paz (Valentine, 1966; Dawson, Waples & Bernardi, 2006; Robertson & Cramer, 2009; Bertsch, 2010) . The restriction of warm-temperate conditions to the northern Gulf of California has resulted in a unique biogeographic pattern. For example, an assemblage of warm-temperate fish species is isolated in the cooler waters of the northern Gulf of California and these show varying amounts of genetic isolation from their counterparts on the warm-temperate outer Pacific coast (Present, 1987; Bernardi, Findley & Rocha-Olivares, 2003; Plank et al., 2010; Schinske et al., 2010; Poortvliet et al., 2013) . Genetic comparisons between populations of fish in the Gulf of California and the Pacific Ocean are relatively well known, but such biogeographic relationships among the molluscan fauna remain untested by molecular methods. Although the Gulf of California has a molluscan endemicity of 21% (Brusca & Hendrickx, 2010) and numerous species appear to maintain disjunct ranges with populations in the northern Gulf of California and on the warm-temperate outer coast, many of these species have only been described anatomically. The extent to which Gulf of California species are genetically distinct from their disjunct counterparts in the warm-temperate eastern Pacific is largely unknown (Brusca & Hendrickx, 2010) . Recently, Hoover et al. (2015) used molecular data to show that several nudibranch species thought to have disjunct populations either side of Baja California were instead pairs of sister species, indicating that isolation of temperate species in the Gulf of California may be a mechanism of speciation in the eastern Pacific Ocean.
Another biogeographic pattern associated with speciation in the eastern Pacific is the existence of amphitemperate or antitropical distributions (Uribe et al., 2013; Schrödl & Hooker, 2014) , resulting from the formation of the Panamic region, a 4000 km-long stretch of tropical waters from the mouth of the Gulf of California to the Gulf of Guayaquil (Briggs & Bowen, 2012) . This tropical region presents a biogeographic barrier for temperate species. However, it was more permeable when ocean temperatures were cooler during the Pleistocene glacial periods, which ended only 12,000 years ago (Hubbs, 1960) , potentially permitting dispersal in the recent past. It is unclear whether current antitropical distributions represent isolated and genetically differentiated populations that have already speciated. A pattern of antitropical speciation in eastern Pacific fish has been confirmed by genetic testing (Poortvliet et al., 2013) , but genetic comparison of other fauna from these provinces is lacking.
Felimare Marcus & Marcus, 1967 is a genus of chromodorid nudibranchs occurring in the Atlantic Ocean, the Mediterranean Sea and in the eastern Pacific Ocean (Johnson & Gosliner, 2012) . Six species of Felimare are found in the eastern Pacific (Behrens & Hermosillo, 2005; Camacho-Garcia, Gosliner & Valdés, 2005) . These species are F. californiensis (Bergh, 1879) , F. ghiselini (Bertsch, 1978) , F. agassizii (Bergh, 1894) , F. lapislazuli (Bertsch & Ferreira, 1974) , F. porterae (Cockerell, 1902) and F. amalguae (Gosliner & Bertsch, 1988) . Although some of these species have been included in phylogenetic studies (Rudman, 1984; Gosliner & Johnson, 1999; Alejandrino & Valdés, 2006; Johnson & Gosliner, 2012) , none of those studies comprehensively evaluated the evolution of this group with molecular data. Only Johnson & Gosliner (2012) provided a partial molecular phylogeny of Felimare from the eastern Pacific. Thus, inferences about evolutionary history of Felimare in the eastern Pacific are based largely on anatomical comparison (Rudman, 1984; Gosliner & Johnson, 1999; Alejandrino & Valdés, 2006) .
Felimare californiensis is found in the northeastern Pacific Ocean, in varying abundance, and has populations on the outer Pacific coast and in the Gulf of California. Although the northern range limit of this species is Monterey County in central California, only a few sightings exist north of Point Conception (MacFarland, 1966; Adams, 1972) . The typical range of F. californiensis extends from southern California to Bahía Magdalena in Baja California Sur, Mexico (Bertsch, 1978) , but the population in southern California became locally extinct at the end of the twentieth century (Goddard et al., 2013) . In the southwestern part of its range, F. californiensis has been reported from along the outer coast of the Baja California peninsula (Bertsch, 1978; Angulo-Campillo, 2000 , 2005 , but the population density and abundance in this area are unknown. The southern range limit of F. californiensis in the Gulf of California is La Paz, but only two specimens have been reported from this location (Angulo-Campillo, 2000) . In the Gulf of California north of La Paz, there is a single record of high abundance, when forty F. californiensis were collected at Isla San Jose in April 1977 (Hochlowski et al., 1982) . H. Bertsch (unpublished data) surveyed the northern Gulf of California annually from 1981 to 2015 and F. californiensis was rarely observed.
Felimare ghiselini is restricted to the Gulf of California (Hermosillo, Behrens & Rios-Jara, 2006) , but there are no records from south of Guaymas, an area of unsuitable sandy habitat called the Sinaloa gap (Robertson & Cramer, 2009 ). Felimare ghiselini is consistently sighted in the northern Gulf of California in low densities (Bertsch, 2008) , but is common in the southern Gulf (Hochlowski et al., 1982; Bertsch, 2008) . Isolated populations of F. ghiselini have been reported from Clipperton Island (Kaiser, 2007) and along the coast of Peru (Thompson, 2006) . Felimare ghiselini thus overlaps in range with F. californiensis in the northern and central Gulf of California, but not outside the Gulf.
Felimare ghiselini and F. californiensis are morphologically similar, but consistent differences have been noted in the literature. Bertsch (1978) described F. ghiselini as distinct from F. californiensis based on differences in colour pattern and radular morphology. The main colour pattern of F. californiensis is Mazarine blue with large yellow spots. On the other hand, the body of F. ghiselini is dark navy blue, the yellow spots are smaller and white dots may be present on the dorsum. The radular differences reported between these two species include length, width, length:width ratio, number of rows and maximum number of teeth. Although Bertsch (1978) found consistent association between coloration and radular characteristics, recent taxonomic studies of Felimare and other chromodorids based on DNA data have shown the existence of wide intraspecific variation in colour pattern (Almada, Levy & Robalo, 2016; Furfaro et al., 2016; Padula et al., 2016) . Different secondary metabolites have been isolated from F. californiensis and F. ghiselini, some of which derive from their poriferan prey (Hochlowski et al., 1982) , indicating that diet might influence colour in these species. Intraspecific differences in coloration of other species of nudibranchs have been attributed to diet (McDonald & Nybakken, 1980) , but it remains unclear whether diet influences radular morphology. In a recently published identification guide, Bertsch & Aguilar-Rosas (2016) presented F. californiensis and F. ghiselini as distinct species but, without providing either a reference or evidence, indicated that preliminary DNA studies of colour pattern extremes assigned to these two species suggest they are conspecific. To add to the complexity of the situation, animals hypothesized to be F. ghiselini, but never formally described, have been collected along the coast of Peru (Thompson, 2006) . If confirmed, these records (the first for the southern hemisphere) would confer on F. ghiselini an antitropical range, which would raise questions about the role of the Panamic region as a biogeographic barrier for dispersal of temperate taxa.
Considering that previous work and records have indicated disjunct populations of both F. californiensis and F. ghiselini, that current species hypotheses are based on anatomical examination of few specimens, and that wide intraspecific morphological and colour variation have been demonstrated for other species of Felimare, an integrative taxonomic approach combining morphological and molecular data is necessary to understand fully the systematics and biogeography of these two species. Moreover, the conservation status of F. californiensis has been the subject of concern since its populations declined dramatically in the northern part of its range (Goddard et al., 2013) . However, the implications of this regional extinction are unclear because the taxonomic status and range of this species are poorly understood. The purpose of this study is to use an integrated approach to test the exisiting taxonomy of F. californiensis and F. ghiselini, and to evaluate the reported antitropical range of the latter.
MATERIAL AND METHODS

Source of specimens
DNA sequences from 38 individuals of the genus Felimare were used in the phylogenetic analysis (Table 1) . This sample includes all the described species of Felimare from the eastern Pacific except for F. lapislazuli and F. amalguae, for which DNA could not be obtained from museum specimens. Atlantic species of Felimare for which DNA sequences were available from Genbank were also included. A specimen of Ceratosoma amoenum was chosen as outgroup, because Ceratosoma is the sister genus to Felimare, and C. amoenum is its basal member (Johnson & Gosliner, 2012) . The tissue samples were obtained from various sources. Most of the Felimare samples from the northeastern Pacific were collected during 2014-2015 from live individuals in the field at seven locations representing the known range of F. californiensis (Fig. 1) , by cutting 1 mm of tissue from the posterior tip of the tail and subsequently releasing the animals. Peruvian specimens were collected in February 2013. Specimens and tissue clippings were preserved in 70% or 95% ethanol, respectively. Newly collected specimens are deposited in the California State Polytechnic University Invertebrate Collection (CPIC), Pomona, CA, USA, the SNSBBavarian State Collection of Zoology (ZSM), Munich, Germany, and the Colección de Zoología Acuática, Universidad Peruana Cayetano Heredia (CZA), Peru. Although DNA was not obtained from the type material, the samples included representatives from within several kilometres of the type localities of F. californiensis and F. ghiselini, Catalina Island and Las Cruces, respectively.
DNA extraction
DNA was extracted from tissue using a hot Chelex ® protocol as described by Hoover et al. (2015) . Approximately 1-3 mg of tissue from the tail was finely minced and then rehydrated at room temperature in a 1.7-ml tube containing 1.0 ml of TE buffer (10 mM Tris, 1 mM EDTA, pH 7.8) on a rotator for 20 min. Tubes were then vortexed for 5 s, followed by centrifugation at 24,000 g for 3 min. Then 975 μl of liquid was removed and discarded. Chelex ® solution was added in the amount of 175 μl and the tube was incubated at 56°C in a water bath for 20 min. Upon removal from the water bath, tubes were immediately vortexed for 20 s and heated to 100°C for 8 min in a heating block. Tubes were vortexed for another 5 s after removal from the heating block. The supernatant of the resulting mix contained DNA. Extracts were stored at -20°C until amplification.
Alternatively, a phenol-chloroform extraction was used for museum samples and some recent tissue clippings, following the manufacturer's protocol for the E.Z.N.A.
® Mollusk Kit (Omega Biotek), but omitting the initial steps involving the maceration of tissue with liquid nitrogen. The amount of tissue used for recent samples was 1-3 mg but, when the entire specimen was available, 10-20 mg of tissue was used. Instead of maceration, tissues were minced using a sterile blade. Extracted DNA was stored at -20°C until use.
DNA amplification and sequencing
Polymerase chain reaction (PCR) was used to amplify the cytochrome c oxidase 1 (COI) and 16 S ribosomal RNA genes. Each PCR reaction had a total volume of 50 μl and consisted of 2 μl of genomic DNA extract, 40.75 μl of deionized water, 5 μl of DreamTaq Buffer, 1 μl of 10 mM dNTPs, 1 μl of each primer at 10 mM concentration and 0.25 μl of DreamTaq (Thermo Scientific). The temperature of reactions was controlled using a T100 Thermal Cycler (Bio Rad). Amplification of COI (c. 658 bp) used the primers LCO1490, 5′-GGTCAACAAATCATAAAGATATTGG-3′ and HCO2198, 5′-TAAACTTCAGGGTGACCAAAAAATCA-3′ (Folmer et al., 1994) . The COI protocol used for PCR had an initial denaturing step at 95°C for 3 min, and then cycled 35 times through the following series; 94°C for 45 s, 45°C for 45 s and 72°C for 2 min. The final step was 72°C for 10 min. The 16 S rRNA (c. 453 bp) sequence was amplified using the primers 16 Sar-L 5′-CGCCT GTTTATCAAAAACAT-3′ and 16Sbr-H 5′-CCGGTCTGAACT CAGATCACGT-3′ (Palumbi, 1996) . The protocol used to amplify 16S had an initial step at 94°C for 2 min. This was followed by cycle repeated 30 times of 94°C for 30 s, 50°C for 30 s and 68°C for 1 min. The last step was at 68°C for 7 min. Products of PCR were stored at -20°C until further use. Agarose-gel electrophoresis with ethidium bromide was used to test the quality of the PCR products. Gels were viewed under ultraviolet light and photographed. Following confirmation of the presence of DNA, PCR products were purified using the GeneJet DNA purification kit (Thermo Fisher) and quantified using a NanoDrop 1000 Spectrophotometer (Thermo Scientific). Purifications were sent to Source Bioscience Inc. (Santa Fe Springs, CA, USA) for Sanger sequencing. Dual reads of each sequence, beginning from the opposite primers, were paired and manually checked for consistency using Geneious v. 8.1 (Kearse et al., 2012) . The 16 S sequences were aligned using Geneious v. 8.1 and portions of the rRNA loop regions containing deletions were treated as missing data. Sequences of both genes were concatenated using Geneious v. 8.1, resulting in a final dataset of 1111 bp.
Phylogenetic analyses
Phylogenetic analyses were conducted using Bayesian inference (BI) with the program MrBayes v. 3.2 (Ronquist & Huelsenbeck, 2003) using the concatenated alignment. The genes were partitioned and the best evolutionary model was determined for each gene separately using jModelTest v. 2.1.7 (Guindon & Gascuel, 2003; Darriba et al., 2012) . The HKY + I + G model was selected for 16 S and the HKY + G model for COI. A Metropolis coupled Markov chain Monte Carlo analysis (BMCMC) was run with four chains and the number of generations set to 10,000,000. Recovered clades were considered monophyletic if the posterior probability (PP) was 0.95 or higher (Alfaro, Zoller & Lutzoni, 2003) .
A maximum-likelihood (ML) analysis was conducted using RAxML (Stamatakis, 2014) . The bootstrap + consensus test was run with 10000 replicates. The GTRGAMMAI evolutionary model was selected as the best fit for the combined 16 S + COI dataset by jModelTest v. 2.1.7 (Darriba et al., 2012) . Duplicate haplotypes were removed, reducing the sample size from 39 to 36. ML bootstrap values (BS) for recovered clades were considered significant if 75 or above (Hillis & Bull, 1993) . Map of collecting sites and ranges of Felimare californiensis and F. sechurana. Felimare 'ghiselini' from the northeastern Pacific (*) was previously considered a distinct species, but in this study is synonymized with F. californiensis; F. 'ghiselini' from Peru is here described as F. sechurana n. sp. Revised ranges indicate present rather than previous species hypothesis. Range of F. californiensis does not include range north of Point Conception in California, where only three animals have been sighted during past century.
Species delimitation by automatic barcode gap discovery analysis
Automatic barcode gap discovery (ABGD) analysis (Puillandre et al., 2012) was conducted using the same COI alignment as in the BI analysis. ABGD was used to compare the genetic distances within and between the groups of sequences recovered by phylogenetic analyses. The input file for ABGD analysis was created with Mega v. 6.0 (Tamura et al., 2013) by computing pairwise distances using the Kimura two-parameter (K2P) model. The preset range limits of the prior intraspecific divergence were set to a minimum of 0.001 and a maximum of 0.01, with 20 partitions.
Morphological examination
The morphology of several individuals of F. californiensis and F. ghiselini representing the different regions of their ranges was compared. Based on descriptions of Felimare by Bertsch (1978) and others (Bergh, 1879a; MacFarland, 1966; Marcus & Marcus, 1967; Ortea, Bacallado & Valdés, 1992; Gosliner & Johnson, 1999) , the chosen traits were external coloration, reproductive anatomy and radula.
Variation in coloration of F. californiensis and F. ghiselini was examined using photographs of living specimens. Peruvian specimens were photographed by YH and Clipperton Island animals by Alicia Hermosillo. Differences in the body colour, the colour of mantle spots, the location of spots, the colour of the mantle margin and the colour of the foot were observed.
To compare the morphology of reproductive systems of F. californiensis and F. ghiselini, seven specimens were dissected (Table 1) . A dorsal incision was made and the reproductive system was dissected and drawn using a Nikon SMZ-100 dissecting microscope with a camera lucida attachment. The deferent duct, vagina, uterine duct, vestibular gland, female gland mass, receptaculum seminis, bursa copulatrix, prostate and ampulla were examined.
The radular and jaw characteristics of F. californiensis and F. ghiselini were also compared. The buccal bulb was removed from an antero-dorsal incision through the head. Tissue was dissolved in a solution of sodium hydroxide and residue was removed in an ultrasonic wash. The jaws and radula were mounted on stubs and sputter-coated before examination in a scanning electron microscope (SEM) (Hitachi S-3000N or Jeol JSM-6010).
RESULTS
Phylogenetic analysis
BI and ML analyses yielded similar topologies (Fig. 2) . In both analyses specimens of F. porterae form a well-supported clade (PP = 1, BS = 100), sister to a clade including all other species of Felimare (PP = 1, BS = 100). Among those, a single specimen of F. ruthae is sister to the rest of Felimare, but the monophyly of the latter is only supported in the Bayesian analysis (PP = 0.95, BS = 73). Within the rest of Felimare, specimens identified as F. agassizii form a monophyletic group (PP = 1, BS = 97) sister to the remaining species, which cluster together but with no support (PP = 0.81, BS = 46). Most other nodes within Felimare are not supported, with the exception of two clades. One of them contains all samples identified a priori as F. californiensis and F. ghiselini (PP = 0.98, BS = 88). Within this clade, the specimens identified as F. ghiselini from the Gulf of California were mixed with specimens of F. californiensis from both the northeastern Pacific Ocean and the Gulf of California but this grouping achieved no support (PP = 0.76, BS = 71). However, animals identified as F. ghiselini from Peru grouped in a well-supported clade (PP = 0.98, BS = 94). Some specimens identified as F. californiensis and F. ghiselini shared identical COI and 16 S haplotypes, such as F. californiensis found at Catalina Island and Palos Verdes (CH004, CH017, CH091) and F. ghiselini from La Paz (CH013).
Species delimitation
ABGD analysis identified two groups from among the 30 samples of all F. californiensis and F. ghiselini, consistent with the BI topology. One group contained specimens of F. californiensis and F. ghiselini exclusively from the northeastern Pacific and the other group contained only F. ghiselini samples from Peru. The minimum pairwise distance for COI between the North American and Peruvian samples was 0.025 and the maximum was 0.050, with an average of 0.046. The intraspecific diversity for COI for the North American group was 0.015 and for the Peruvian group 0.010. The intraspecific diversity for each of these groups was less than that which separated them, indicating a prominent barcode gap. The minimum and maximum prior intraspecific divergences that recovered two groups were 0.002 and 0.009, respectively.
Morphological examination
Morphological examination revealed differences between the Peruvian specimens and the group of specimens from the northeastern Pacific, which are discussed in the Systematic Description section below. The Peruvian Felimare did not match descriptions of other Felimare species and are here described as a new species. Molecular and morphological data indicate that F. ghiselini is a synonym of F. californiensis and the species is redescribed.
SYSTEMATIC DESCRIPTIONS
CHROMODORIDIDAE Bergh, 1891
Felimare Ev. Marcus & Er. Marcus, 1967 Felimare californiensis (Bergh, 1879) (Figs 3, 4A-D, 5C-F, 6A1-3, 6B1-3, 6C1-3, 7A-C) Chromodoris glauca Bergh 1879a: 106-107 (California; 2 syntypes "Berlin Museum", but not found at Museum für Naturkunde, Berlin (Fig. 4D ). Darker at lower latitudes ( Fig. 4A-D) . Mantle margin lighter blue at high latitudes ( Fig. 3A-E) . Numerous golden spots varying in size and abundance; individuals from Pacific Ocean between southern California and border between Baja California and Baja California Sur typically with fewer and larger spots that may overlap (Fig. 3A-F) ; individuals from Gulf of California and Clipperton Island usually with smaller and more abundant spots (Fig. 4A-D) . Light blue-white spots on dorsum typically absent in southern California (Fig. 3A, B, D) , more or less present along mantle margin on Pacific coast of Baja California and in Gulf of California (Fig. 3C , E, F, 4A-D), dispersed across dorsum at southernmost latitude of range at Clipperton Island (Fig. 4D) . Gill same as background dorsal colour, with yellow spots on inner rachis either present (Figs. 3C-D, 4D ) or absent (Fig. 3A, B , E, F, 4A-C). Rhinophores same colour as dorsum ( Figs. 2A-F, 3A-D ), but rarely with faint light blue or white speckles (Figs. 3D, 4D ). At Clipperton Island white spots present on external gill rachis and rhinophores (Fig. 4D ).
Reproductive anatomy (Fig. 5C-F ): Deferent duct and vagina with thick muscular walls, of similar outer diameter; thick prostate coiled around bursa copulatrix; ampulla slightly thinner than vagina ( Fig. 5B-E) . Junction of uterine duct with vagina opposite connection between vagina and receptaculum seminis (Fig. 5D ), or slightly closer to exterior opening of vagina than to junction of vagina and bursa copulatrix (Fig. 5B , C, E). Receptaculum seminis with length from approximately 0.5 to 1.0 times diameter of bursa copulatrix ( Fig. 5B-E) ; uniformly narrow (Fig. 5C, D) , or round and tapering towards junction (Fig. 5E ), or round with narrow junction (Fig. 5B) . Vestibular gland large and lobate, wrapping around approximately one third of female gland mass ( Fig. 5B-E ).
Radula and jaw (Figs. 6A1-3, 6B1-3, 6C1-3, 7A-C): Rachidian tooth absent (Fig. 6A1-3) . Lateral teeth bifid, with prominent apical cusp and subapical cusp of similar size (Figs. 6A1-3, 6B1-3, 6C1-3); innermost lateral tooth with (Fig. 6A2, A3 ) or without ( Fig. 6A1 ) inward-pointing denticle at base of primary cusp. Number of denticles on mid-lateral teeth varying from 3-6 ( Fig.  6B1-3) . Number of denticles on outer laterals varying from 0-6 (Fig. 6C1-3) . Rodlets of jaw with shaft of uniform diameter and apical third tapering to single point (Fig. 7B, C) or tapering from base to apex with single point (Fig. 7A) .
Distribution: Northeastern Pacific. From southern California Bight and along Pacific coast of Baja California to Cabo San Lucas and Gulf of California (Behrens & Hermosillo, 2005) . Not found south of Guaymas in eastern Gulf of California. Very rarely found north of Point Conception to Monterey in California (MacFarland, 1966; Adams, 1972) . Isolated population at Clipperton Island in eastern Pacific Ocean (Kaiser, 2007) .
Remarks: Felimare californiensis is distinguishable from other similar species of Felimare in the northeastern Pacific by its external coloration. It resembles F. agassizii in size and general coloration and they overlap in range in the southern Gulf of California, but the gill of F. californiensis is the same colour as the dorsum, whereas in F. agassizii the gill is white with blue tips (Fig. 8C) . Felimare agassizii is also distinguishable from F. californiensis by having a unique solid yellow and blue double band around the dorsal margin, with a gap between the rhinophores and another gap at mid dorsum (Fig. 8C) . Another species that overlaps in range with F. californiensis is F. porterae, which has yellow stripes ( Fig. 8B ) instead of the spots present in F. californiensis. Finally, F. amalguae also overlaps in range with F. californiensis, but is only found at Isla Cedros and Islas San Benito and is distinguishable by the lack of prominent yellow spots, having instead either a broken yellow stripe or no stripe along the dorsum (Fig. 8D) .
Felimare californiensis feeds on the sponges Dysidea fragilis at Catalina Island in California (Fig. 3A) and D. amblia at other sites in California (Fig. 3D) . The food sources in the Gulf of California and Clipperton Island are unknown and may differ from those in California (Hochlowski et al., 1982) .
Felimare sechurana new species ( Figs 4E, F, 5A Isla Foca and Sechura Bay. The coloration of this species recalls both a desert spotted with oases and an expanse of marine sand punctuated by reefs.
Material examined: See Supplementary Material.
External appearance (Fig. 4E, F) : To 64 mm length. Dorsal and lateral background colour dark navy blue to black with numerous golden spots of irregular size and shape; dense spotting of white or turquoise at mantle margin forming light-coloured band around dorsum, broken more or less in centre of body but continuous at anterior end (Fig. 4E, F) . Ventral edge of foot with (Fig. 4F) or without ( Fig. 4E ) same bright coloration as mantle edge. Gill same as background colour, with turquoise ( Fig. 4E ) or white and yellow points (Fig. 4F) . Rhinophores same as dorsal colour, with light speckles (Fig. 4E-F ).
Reproductive anatomy (Fig. 5A, B ): Deferent duct of same thickness as prostate, vagina and ampulla. Prostate coiled around bursa copulatrix. Junction of uterine duct with vagina slightly closer to exterior opening of vagina than to junction of vagina and bursa copulatrix. Receptaculum seminis with length approximately 0.3 times diameter of bursa copulatrix, tapering towards junction with vagina. Vestibular gland large, lobate, wrapping around approximately one third of female gland mass. Radula and jaws (Fig. 6A4, A5 , B4, B5, C4, C5, 7D, E): Vestigial rachidian tooth present (Fig. 6A5) or absent (Fig. 6A4) . Lateral teeth bifid, with prominent apical cusp and subapical cusp of similar dimension; innermost lateral tooth with (Fig. 6B5) or without ( Fig. 6B4 ) inward-pointing denticle at base of primary cusp. Midlateral teeth with 6 denticles (Fig. 6B4, B5 ). Denticles on outer lateral teeth varying from 1-6 (Fig. 6C4, C5 ). Rodlets of jaw with shaft more or less tapering to a single point (Fig. 7D, E) .
Distribution: Known from small section of northern coast of Peru including islands (see Supplementary Material). Range restricted to ecotone where Humboldt Current mixes with Southern Equatorial Current. Between coast at 4°13.4′S and Isla Lobos de Tierra at 6°28.5′S, 80°50.1′W.
Remarks: Felimare sechurana is smaller than F. californiensis, with maximum lengths of 64 mm (CZA 414) and 80 mm (Goddard et al., 2013) , respectively. The two species are entirely allopatric, F. sechurana being confined to the northern coast of Peru. Anatomically, F. sechurana is characterized by the presence of a large bursa copulatrix nearly twice the diameter of that of F. californiensis. External differences between these two species include a dense bright spotting on the mantle border of F. sechurana, which is reduced or absent in F. californiensis. There are no consistent radular differences between F. sechurana and F. californiensis. Genetic differences are discussed above (see Results and Fig. 2 ). Felimare sechurana is also distinguishable from F. agassizii (Fig. 8C ) by its geographic range and external coloration. Felimare agassizii is found in the tropical eastern Pacific, but only as far south as Panama, Galápagos Islands and Colombia (Behrens & Hermosillo, 2005) , so that the ranges of these two species do not overlap. Felimare agassizii is characterized by a dual band of yellow and light blue around the mantle margin, which is absent in F. sechurana. This band has a disjunction between the rhinophores, another disjunction on each side mid-laterally and a final disjunction at the posterior extreme of the mantle margin.
Felimare lapislazuli is another tropical eastern Pacific species, which differs from F. sechurana by its range, morphology and coloration. Felimare lapislazuli has an irregular median dorsal stripe of light blue, beginning anterior to the rhinophores and extending almost to the gill (Fig. 8A ). This stripe is not present in F. sechurana. The bright mantle margin of F. sechurana is relatively thin and irregular along the mid-lateral margin, whereas F. lapislazuli has a solid bright irregular band surrounding the entire dorsum. In F. lapislazuli the outer coloration of the gill rachis is bluish white from the middle to the apex, with the lower part of the gill the same colour as the background colour of the dorsum (Bertsch & Ferreira, 1974) . In contrast, the entire external rachis of the gill of F. sechurana has the same colour as the dorsum. Reproductive and radular differences also distinguish F. sechurana and F. lapislazuli. The medial muscular enlargement of the deferent duct present between the penis and the insertion of the prostate into the female gland mass of F. lapislazuli is absent in F. sechurana. Additionally, the vagina of F. lapislazuli lacks the muscular enlargement (Ortea et al., 1992) present in F. sechurana near the exterior opening. The number of rows of teeth in the radula of F. sechurana ranges between 64 and 67, with approximately 100 lateral teeth on either side. On the contrary, the number of rows and of lateral teeth in F. lapislazuli ranges between 40 and 50 (Bertsch & Ferreira, 1974; Ortea et al., 1992) .
DISCUSSION
Species delimitation
Different lines of evidence indicate the need for revision of the accepted taxonomy of Felimare californiensis and F. ghiselini. Molecular ; pr, prostate; rs, receptaculum seminis; ud, uterine duct; v, vagina; vg, vestibular gland. data and intraspecific morphological variation obtained from examined specimens collected along the range of both species show that F. ghiselini is not distinct from F. californiensis in the northeastern Pacific Ocean. The two names are therefore synonyms and the older, F. californiensis, has priority. The geographically disjunct population from northern Peru, previously identified as F. ghiselini (Thompson, 2006) represents a distinct species, described herein as F. sechurana. The specimens examined in this study covered the full range of morphological variation previously attributed to these species (Bergh, 1879a; MacFarland, 1966; Marcus & Marcus 1967; Gosliner & Johnson, 1999) and revealed consistent differences between F. californiensis and F. sechurana. The small but fixed genetic polymorphisms between these species suggest that the speciation process was relatively recent.
Distribution and historical biogeography
Contrary to a previous assertion (Bertsch, 1978) , F. californiensis does not have a disjunct range with isolated populations on the warm-temperate outer Pacific coast and in the northern Gulf of California. Instead, it is a species with a broader tolerance of environmental conditions that ranges from warm-temperate California to the subtropical southern Gulf and also has a population at Clipperton Island. The mainland range of F. californiensis spans parts of two biogeographic provinces, the Panamic and Californian (Hubbs, 1960; Walker, 1960; Valentine, 1966; Keen, 1971; Horn et al., 2006; Robertson & Cramer, 2009; Briggs & Bowen, 2012) . Clipperton Island has been considered either as a part of a separate Ocean Island province (Robertson & Cramer, 2009) or as part of the Panamic province (Briggs & Bowen, 2012) . Although F. californiensis has been found at the southern tip of the Baja California peninsula and at Clipperton Island where subtropical conditions prevail (Hubbs, 1960; Briggs, 1974; Kaiser, 2007) , it has not otherwise been found south of the Baja California peninsula along the continental coast of Mexico and Central America where tropical conditions are more pronounced (Keen, 1971; CamachoGarcía et al. 2005) .
Based on the small but fixed differences in the COI gene, F. sechurana is a distinct lineage that diverged recently from F. californiensis. Lessios (2008) compared divergences in the COI gene of geminate gastropod species separated by the Isthmus of Panama using the K2P distance and found divergences of 7.4% to 15.8% associated with the closure of the isthmus between 2.8 and 12 Mya. The mean COI pairwise K2P distance between F. californiensis and F. sechurana in the ABGD analysis was 4.6%; therefore, the divergence of F. californiensis and F. sechurana likely happened during the Pleistocene, later than the closure of the Isthmus of Panama. Because their geographical ranges are separated by the tropical Panamic region and both species are restricted to subtropical and warm-temperate waters, we suggest that the common ancestor of these Felimare species dispersed across the tropical zone during the Pleistocene when ocean waters were cooler than at the present time. This historical biogeographic scenario has been suggested for a variety of marine species (Hubbs, 1960) .
Geographical distribution and conservation status
The new synonymization of F. ghiselini with F. californiensis requires a reconsideration of the distribution of this species and of its conservation status. The supposed disappearance of F. californiensis from southern California during a 20-year period was considered a regional extinction (Goddard et al., 2013) . Prior to the present study, animals identified as F. californiensis had been found along the outer Pacific coast of North America from southern California to Baja California Sur and also at Bahía de los Ángeles in the northern Gulf of California; however, population densities in these areas were low. Jim Lance (Scripps Institute of Oceanography) compiled a longterm data series at intertidal sites in southern California from 1953 to 1977 and found that seasonal population densities did not exceed an average of 1.0 individual per survey, with a maximum of six individuals observed during a single survey (California Academy of Sciences & Goddard, 2013) . The only record of a high density of F. californiensis was of 40 individuals collected in April 1977 at Isla San José north of La Paz in the southwestern Gulf of California (Hochlowski et al., 1982) . In contrast to generally low abundances of F. californiensis in the Gulf of California, relatively high densities of F. ghiselini were reported (Angulo-Campillo, 2000; Bertsch, 2008) ; for example, Hochlowski et al. (1982) collected 80 individuals in July 1980 at Isla Danzante near Loreto in the southwestern Gulf. In the light of the revised taxonomy demonstrated here, F. californiensis is shown to be a common species with higher abundance in the southern Gulf and lower abundance in the populations of the warm-temperate northern Pacific coast and northern Gulf. Thus, the conservation status of the species is perhaps of less concern than previously thought. It is still possible that some genetic differentiation may exist between northern and southern populations, although this is beyond the scope of the present study. If so, the northern populations may still be vulnerable due to the recent population decline, even if the species as a whole is not. This issue needs to be addressed with population genetics approaches and larger sample sizes, and will be the subject of a future paper.
Intraspecific variation in F. californiensis
This study used an integrative approach, examining multiple traits with a large sample size to take account of intraspecific variation. Although numerous studies have reported basic anatomical data for F. californiensis (Bergh, 1879a, b; Cockerell, 1902; O'Donoghue, 1927; MacFarland, 1966; Marcus & Marcus, 1967; Gosliner & Johnson, 1999) , the only comprehensive study of intraspecific variation was limited to radular characteristics (Bertsch, 1978) . The present study adds to knowledge about intraspecific variation of F. californiensis by reporting variability of coloration, reproductive and radular characteristics within a molecular phylogenetic context. Felimare californiensis exhibits a latitudinal gradient in coloration and significant variation in radular morphology. Interestingly, different secondary metabolites have been isolated from individuals from different latitudes (Hochlowski et al., 1982) . Although a difference in food source could conceivably contribute to the observed variation in morphology, populations of F. californiensis in southern California and on the Pacific coast of Baja California Sur were both observed during the present study feeding on the sponge Dysidea amblia and latitudinal differences in blue-white spotting were noted, indicating that a factor other than diet may be responsible for this trait. Although the present study did not examine mantle glands, Gosliner & Johnson (1999) found interspecific differences in this character between F. ghiselini and F. californiensis. Since these taxa are now regarded as synonyms, this difference represents an additional type of intraspecific variation. The number of anterior mantle glands of F. californiensis varies between 0 and 4, and the number of posterior mantle glands varies between 4 and 6. 
Future work
The phylogenetic relationship between F. lapislazuli and other species of Felimare remains untested. Felimare lapislazuli is morphologically similar to F. californiensis and F. sechurana, but was not included in the present phylogeny because DNA could not be obtained from museum specimens. Felimare lapislazuli has only been reported from the Galápagos Islands (Bertsch & Ferreira, 1974; Ortea et al., 1992; Hickman & Finet, 1999; Camacho-García et al., 2005; Duncan, 2006; Humann, 2006; Rudman, 2006; Debelius & Kuiter, 2007) . Almost three decades ago, Gosliner (1991) noted that little work had been done on 'opisthobranchs' on the continental coast of the Panamic province, so that the true ranges of Galápagos species were unknown. Recent biogeographic studies, however, recognize the Galapagos as a distinct biogeographic province (Robertson & Cramer, 2009; Briggs & Bowen, 2012) with high levels of molluscan endemicity (Finet, 1991; Kay, 1991; Bertsch, 2010) . The presence of an endemic species of Felimare in the Galápagos Islands would be consistent with these patterns.
Considerable intraspecific colour variation has been attributed to F. lapislazuli. Illustrations in field guides (Hickman & Finet, 1999; Camacho-García et al., 2005; Duncan, 2006; Humann, 2006; Rudman, 2006; Debelius & Kuiter, 2007) show a consistent gap in the thick bright marginal band adjacent to the rhinophores at the anterior end, mid-lateral gaps in the bright marginal band and a light-coloured gill with blue tips-traits that are not present in the original description of F. lapislazuli by Bertsch & Ferreira (1974) or in F. sechurana. These gaps in dorsal margin coloration are similar to the pattern of F. agassizii, but these animals lack the prominent inner yellow stripe along the double band of the dorsal margin that is a feature of F. agassizii. Of all the literature reports of F. lapislazuli, only that by Ortea et al. (1992) is a close match with Bertsch & Ferreira's (1974) original description. It is thus unclear if F. lapislazuli is a species with wide intraspecific variation, as observed for F. californiensis in the present study, or if it represents a species complex.
